UVC modulation of epidermal growth factor receptor number in HeLa S3 cells.
Induction of transforming growth factor alpha (TGF alpha) in human cell lines by 254 nm ultraviolet radiation (UVC) suggests that TGF alpha may have an autocrine role in UV-induced tumorigenesis. Binding of TGF alpha to epidermal growth factor receptor (EGFR) is an important initial step in transducing the signal for cell division. Experiments reported herein were designed to determine whether, in addition to inducing TGF alpha, UVC might also induce changes in the levels of EGFR on HeLa S3 cells [125I]EGF binding to HeLa S3 cells was inhibited 8 h after exposure to 7 J/m2 UVC radiation followed by increased [125I]EGF binding 16-32 h after irradiation. Scatchard analysis of EGF binding at 28 h indicated that irradiated cells had 60% more receptors with no differences in apparent binding affinities (56,300 +/- 5494 receptors versus 34,900 +/- 1899 receptors in sham-irradiated cells). Cell cycle analysis at 8 h post-UVC indicated that cells had slowed traverse of S-phase, but by 24 and 48 h, times at which increases in [125I]EGF were evident, cell cycle distributions were essentially back to normal. These results indicate that UVC modulates EGFR numbers in HeLa S3 cells and suggest that solar radiation may modulate EGFR numbers in keratinocytes or other cells in the skin. The presence of UV-induced growth factors such as TGF alpha and increased levels of EGFR may result in sustained cell proliferation by autocrine or paracrine mechanisms. These populations of cycling cells would then be at risk for subsequent mutational events that result in transformation to a tumorigenic state.